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Contral #: 11824
Joh #: EE56097

Project part #:  5962-9087901MVH
cc: B. Posey/300.1
A. Sharma/311
QOFA Library/300.1

A radiation evaluation was performed on SES521 (Linear LVDT Signal Conditioner) to determine the total dose
tolerance of these parts. A brief summary of the test results is pravided below. For detailed informatian, refer to
Tables I through [V and Figure 1.

The total dose testing was performed using a Co® gamma ray source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration) and two parts were used as control sampies. The total
dose radiation levels were 5, 10, 20, 30, 50, 75 and 100 krads", The dose rate was between 0.29 and 1,52 krads/hour
(see Table II for radiation schedule). After the 100 krad exposure, parts were annealed at 25°C for 168 hours, after
which the parts were annealed at 100°C for 168 hours. Afier each radiation ¢xposure and anncaling step, parts were
electrically tested according to the test conditions and the specification limits” listed in Table I

During initial (pre-rad) measurements, S/N 53 and 58 (control samples) fell below the minimum specification limit
of -50.00 nA for IIQS_0V, with readings of -54.44 and -50.32 hA, respectively, All other parts passed all initia)
electrical tests.

After the § krad jrradiation, all irradiated parts fell below the minimum specification limit for 1105 OV, with
readings ranging from -142.2 to -50.28 nA. In addition, S/N 36 exceeded the maximum specification limit of 2,525
V for VREF/2 @ 5V, with a reading of 2.531 V. All ather irradiated parts passed all electrical tests at this level.

After the 10 krad irradiation, the same degradation was seen in [IOS_8V, wilh readings ranging from -273.0 to
-50.33 nA. All iradiated parts excevded the maximum specification limit for VREF/2 @ 3V, with readings ranging
from 2.527 to 2.537 V. 8/N 50, 51, 54, 55, 56, 57 and 59 also fell below the minimum specification limit of -500.0
nA for P_IIB_0V, with readings ranging from -604.3 to -553.0 nA.

After the 20 krad irradiation, the same degradation was seen in [10S_0V, with readings ranging from -511.5 to
-50.07 nA. All irradiated parts continued to exceed the maximum specification limit for VREF/2 @ 5V, with
readings ranging from 2.540 to 2.552 V. The same paris fell below the minimum specification limit for P_IIR 0V,
with readings ranging from -1132 to -113.0 nA. In addition, all imadiated parts fell below the minimum
specification limit of -500.0 nA for N_IIB 0V and I DEMOD, with readings ranging from -620.7 to -521.8 and
=320.5 to -6%0.6 nA, respectively.

After the 30 krad irradiation, the same degradation was seen in all the above parameters, with slightly increasing
values.

* The term rads, as used in this document, means rads(silicon), All radiation levels cited are cumulative.
" These are manufacturer’s pre-irradiation data specification limits, No post-iradiation limits were provided by the
manufacturer at the time these tests were performed.
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Afer the 50 krad irradiation, the same degradarion was seen in all the above barameters, with slightly increasing
values. In addition, all irradisted parts exveeded the maximum specification limit of 5.050 V for VREF/2 @ 10V,
with readings ranging from 5.055 to 5.087 V, and fell below the minimum specification limit of 1000 V/mV far
+AOL and -AOL, with rvadings ranging from 54.6 to 83.4 and 55.6 to 87.4 V/mV, respectively.

Alfter the 75 krad irradiation, the same degradation was secn in all the ubove parameters, with slightly increasing
values.

ARer the 100 krad irradiation, the same degradation was seen in all the above parameters, with increasing valyes,
for the same parts. All iradiated parts fell below the minimum specification limit of -500.0 nA for 1 LVDT, with
readings ranging from --608.1 to -524.7 nA. In addition, 8/N 35 exceeded the maximum specification limit of
5.000% for P_OSC THD and P_OSC THD 300, with readings of 5.343 and 3.333%, respectively.

After annealing for 168 hours at 25°C, all irradiated parts read within specification limits for 1 LVDT, FP_OSC THD
and P_OSC THD 300. No other recovery was obscryed,

After annealing for 168 hours at 100°C, ne rebound effects were observed.

Table IV provides a summary of the mean and standard deviation values for each parameter afier each iradiation
exposure and annealing step.

Any further details about this evaluation can be obtained upon request. If you have any questions, please cal! me at
{301) 731-8954,

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this ducument has beaq developed solely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed cutside GSFC only as
a courtesy (o other government agencies and contractors, Any distribution of
this documenl, or application or use of the information contained berein, is
expressly conditional upon, and is subject to, the following understandings and
limitations;

{a) The information was developed for general guidance only and is subject to

change at any time;

(b} The information was developed under unique GSFC laburatory conditions
which may differ substantially from outside conditions;

(¢) GSFC does not warrant the a-;ii::uracy of the information when applied or
used under other than unique GSFC laboratery conditions;

{(d) The information should not be construcd as a representation of product
performance by either GSFC or the manufacturer;

(¢} Neither the United States government hor any person acting on behaif of the
United States poveriment assumes any liability resulting from the application or
us¢ of 1he information.
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Figure 1. Radiation Bias Cireuit for SE5521
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TABLE L. Part Information

Geteric Part Number:
CASSINI/CIRS Part Number
CASSINI/CIRS Control Number:
Charge Nutmnber:

Manufacturer

Lot Date Code (LDL):

Cuantity Tested:

Serial Number of Control Samples:
Serial Numbcrs of Radiation Samples:

Part Funetion;

Part Technology:

Package Style:
Test Equipment;

Engineer;

SE5521*
5962-5087001MVH

11824

EE36097

Signetics

9346

1n

53,58

30, 51, 52, 54, 55, 56, 57, 59
Linear LVDIT Signal Conditioner
Bipolar

18-pin DIP

A340

T, Mendy

* No radiation tolerance/hardness was gnaranteed by the manufactarer for this part.
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TABLE . Radiation Schedule for SE5521

N T 11 AR SRttt ettt DATE
1) INITIAL ELECTRICAL MEASUREMENTS....ccotcecrmmnstnsanseso oo 06/06/95
2} 53 KRAD IRRADIATION (0.30 ERADSHOUR) .......oviteeomsecanmmanneensen oo eeeesesssseeeeessse e 06/06/95
POST-5 KRAD ELECTRICAL MEASUREMENT. ........oovimeesommtvsesseeeescee oo essoeesses s 06/07/95
3) I KRAD IRRADIATION (0.29 KEAﬂS!HOIM) ..................................................................................... 06/07/93
POST-10 KRAD ELECTRICAL MEASUREMENT.......c.....ovvmeovsvnsos o csmsseseseesesooeos oo 06/08/95
4) 20 KRAD [RRADIATION (0.61 KRADSHOUR) .....oovvi. e sresosssseeessasossetseeessesee oo oo 0o/08/95
POST-20 KRAD ELECTRICAL MEASUREMENT ..ooooocovs o ooeeseerescrmessssssoesosss 06/09/95
5330 KRAD IRRADIATION (0.16 KRADSHOUR) c.o.o.o oo recomsmeessrisseessssossensesmeess e C6/09/95
POST-30 KRAD ELECTRICAL MEASUREMENT....occcc.oovmvvio o oeoesesemsoesss e 06/12/95
6) 50 KRAD IRRADIATION (1.21 KRADSHOUR) ccvcercene oo saaeesne. S e s o 06/12/25
. POST-50 KRAD ELECTRICAL MEASUREMENT .coovvcrvorice oo ss oo 06/13/95
7375 KRAD IRRADIATION (1.56 EKRADSHOURY coouuucccevvecsereneieese e eenossessesasessessssses s oo 06/13/95
POST-75 KRAD ELECTRICAL MEASUREMENT ...oovvveoereoee oo oo oeeo oo 06/14/95
B) 100 KRAD IRRADIATION {1.52 KRADSAIOURD c.ovovtiasenscrrsecececmrsresscene s oo eeemsssssseasesessesssns oo 06/14/95
POST-100 KRAD ELECTRICAL MEASUREMENT coovcovvvvstctseesses s oo ooooooosoeososssee 06/15/95
9) 168-HOUR ANNEALING (@ 25°C ...ccooovoeccmreraecoeomsssessesssesssssssssemeeseees oo oo s osoes oo e — 06/15/95
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ¢vvvvosoooocoeooo 06/22/95
10) 163-HOUR ANNEALING (@ 100°C.....c.ovoommereeeonsonseeomessassse s oo oo e —— 06/22/95
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT w...oooooeeeco oo 06/29/95

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.
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Table 1L, Electrical Characteristics of SE5521

=10.0V, RT = 18K, CT = 0.047uF

TEST NAME SYMROL, CONDITIONS LIMITS
- MIN | MAX
REFERENCE SECTION
Plus Ice I 18.0mA
IREF Tner 3.00mA
VREF2 @ 10V | Vi Vagp = 10,0V 4.950V 5.050V
VREF/2 @ 5V | Viz Vazy = 5.0V 2.475V 2.525V
AUXILIARY AMPLIFIER SECTION
Y8 @ 0V Vio -Vee= 100V, Vour = 0V (SEE NOTE: 1) -5.0mV 5.0mV
Yoo @ 5V Y10 -Yee= -10.0V, Vur = 5.0V (SEE NOTE : ) -5.0m¥V Eomv
P OB @ OV +IR -Vee= -10.0Y, Vour = 0V (SEE NOTE: 1) -500.0nA | 500,0nA
N IIB @ 0V -Im “Vee=-10.0V, Vo = 0V {SEE NOTE : I) =-500.0nA 500.0nA
I DEMOD Ig -Vee= -10.0V, Vour = 0V (S2E NOTE: 1) -500.0nA S00.0nA
I LVDT Iy ~Vee=-10.0V, Vour = OV (SEE NOTE - I -500,0nA 500,0nA
oS @ ov Iroy -Veew -10.0V, Vou, = 0V (SKE NOTE: 1) -50.0nA, 50.0nA
+VOUT SWING Vo | Vee=-100V, R, - 10KOS2E NOTE, 2) 7.00V
-VOUT SWING Yo -Yce=-10.0V, Ry, = 10KLYSEE NOTE: ) ' =7.00V
+AQL V/mV Av -Vee=-10.0V, Ry = 10KCUSEE NOTE: 2 100V/imVY
-AQL V/mV Av :Vees -10.0V, Ry = W0KQSEE NOTE: 2) 100V/mY
Plus 18C -Veo= -10.0V (SEE NoTE: 3) 100mA
MINUS ISC -Yee=-10.0V (SEE NOTE: 2) -100mA
DEMODULATOR SECTION
P OSCTHD | (SEE NOTE: 3) 5.0%
N OSC THD (YEE NOTE: 3 5.0%
I OSC THD 300 Ry 5.0%
N _OSC THD 300 Ry 5.0%
DEMOD Lin | AL Vi, = 5Vpk-pk @ 1KHz 0.1 %FS

G-




CrREMORTEZAMNLS

TABLE IV: Summary of Electrical Measurements after Total Dose Exposures and Annealing for SES521 /1

WlEa- B0t s it e e e T S T T T

Tuotsl Dose Exposure (krads) Anmeeling

Test Spec. Lim 2 Initial) 5 L] 20 1 50 168 brs@2 84 | 164 h@ 1 WEC
# Parawmeters Uils mim max {mean sd sd {mean sd |mern sd [ meewn  sd | mieam sl mean  sd | memn  ad
1 [Plus_ e ma | o |isooof 8s] 39 ‘78 37 |70 39 2z 34 [ 57| g
1 |reF ma | 0 [saoof 0 0| 02 s547) 03 [53e] 20
3 |[vrREF2 @ 1OV v |4.950| 5050 o1 06 0 01
4 |VREF2 @ SV v |2475|2.535] 0 &4 0} o
5 VoS @OV mv | -5.00( 500 39 | a4 o2 37 34
6 (VOS @ 5v mV | -5.00 | 5.00 3B 43 [oag| a7 a3
7 [P IIB_OV nA_|-500.0] 500.0 61 1000 17 44
8 |N_IIB v nA |-500.0] 500.0 34 ) i 00| 0.9 27
9 |IDEMOD oA |-500.0] s0e.0 4 oi| .02 [-iooo 3 i000) 1 2
10 I LYDT nA |-500.0] 500.0 16 B 2600° do’| 41 (o] 1z

| 11 Inos_ov nA [-50.00] 50.00 6.5 |-k 20
12 [+VOUT SWING | v | 700 - 0 |9zt o
BVOUTSWING | v | . |00 03 1 0
14 [+AOL vim¥| 100.0[ - 19 [ 8438513677
15 |-AOQL Y/imY| 100.0| - 18 T 1426
16 |Plus_ISC mA |-100.0] - 14 D] 1.5
17 {MINUS _1sC mAd | - J100.0) 3561 16 [ds0| 1.5 [as) 15 |[956] 1.4 {355 15 Lass| 1s l3sad 1a | acv| 1s | s 15 | 1.4
18 |P_QSC THD Y - | 5000 37 = 4.5
19 |N_0sc THD % [ - |so00 38 1.7
20 [P OSCTHD300 | % | - |5.000 38

21 (NOoSCTHD300 | % | . |so00 A7 |4

22 |IDEMOD Linearity| % | - | 000 f:6:07:) .02 Foos]| .00 [aion] o [aas] o Fasdd ot w ol o oo 0 o] o3 [

Notes:

1/ The mean and standard deviation values were calculated aver the eight parts irradiated in this testing,
The control samples remained constant throughout the testing and are not included in this table.
2/ These are manufacturer's pre-irradiation data sheet specification limits. No post-irradiation limits
were provided by the magufacturer at the time these tests were performed.
Radiation-sensitive parameters: [IOS_0V, VREF/2 @ 5V, P_IIB 0V, N_IIB_V,1 DEMOD, VREF”2 @ 10V, +AOL, -AOL, I LVDT,
P_OSC THD and P_OSC THD 300.



